Regulation by survivin of cancer cell death induced by F14512, a polyamine-containing inhibitor of DNA topoisomerase II.
F14512, an epipodophyllotoxin derivative equipped with a spermine moiety, is selectively taken up by the polyamine transport system over-active in tumor cells. F14512 was identified as a selective anticancer agent with a broad spectrum of antitumor activities and is currently undergoing phase I clinical trial in onco-hematology. However, the mechanism by which F14512 exerts its selective effects on neoplastic cells remains poorly understood. In this study, using mainly P388 leukemia cells, we showed that activation of the DNA damage response by F14512 did not induce immediate apoptosis but resulted in an early growth arrest. F14512-induced G2 arrest was accompanied by the appearance of a senescence-like phenotype (characterized by an increased β-galactosidase staining) with up-regulation of the cyclin-dependent kinase inhibitor p16, and cyclin D1. The early senescence-based cell cycle block was characterized by a marked increase of the level of the IAP protein survivin, but not cIAP2, in P388 cells as well as in three other leukemia and melanoma cell types. The Thr(34)-phosphorylated form of survivin was observed within 4 h after F14512 exposure. Inhibition of survivin by siRNA resulted in a switch from senescence-like growth arrest to apoptosis. Compared with the parental drug etoposide, F14512-induced DNA damage signaling pathway resulted in greater senescence like-growth arrest and delayed apoptosis. Collectively, our data show that senescence arrest and subsequent apoptosis are powerful mechanisms mediating the chemotherapeutic effects of F14512 and identify survivin as the molecular determinant responsible for a qualitative shift in cell fate from senescence to apoptosis upon treatment with F14512.